Mutagenicity of the phenolic microsomal metabolites of 3-nitrofluoranthene and 1-nitropyrene in strains of Salmonella typhimurium.
The environmental pollutant 3-nitrofluoranthene is metabolized in vitro and in vivo to several products including the phenolic metabolites 3-nitrofluoranthen-6-ol (3NF-6-ol), 3-nitrofluoranthen-8-ol (3NF-8-ol), and 3-nitrofluoranthen-9-ol (3NF-9-ol). Similarly, 1-nitropyrene is metabolized to the phenolic metabolites 1-nitropyren-3-ol (1NP-3-ol), 1-nitropyren-6-ol (1NP-6-ol), and 1-nitropyren-8-ol (1NP-8-ol). The mutagenicity of these compounds was investigated using strains of Salmonella typhimurium deficient in either certain nitroreductases or the aryl hydroxylamine O-esterificase. In TA98, 3-nitrofluoranthene and 3NF-8-ol were equally mutagenic at approximately 10(3) revertants/nmole while 3NF-6-ol and 3NF-9-ol were 10-fold less mutagenic. 1-Nitropyrene and 1NP-3-ol likewise were equally mutagenic at approximately 700 revertants/nmole and 1NP-6-ol and 1NP-8-ol were 100-fold less mutagenic. The mutagenicity of 1-nitropyrene was dependent on the 'classical nitroreductase' which is absent in TA98NR, and that of 3-nitrofluoranthene, 3NF-8-ol, and 1NP-3-ol was less dependent on this nitroreductase. Using TA98/1,8DNP6, it was determined that the mutagenicity of 3-nitrofluoranthene, 3NF-8-ol, and 1NP-3-ol but not 1-nitropyrene was dependent on the presence of the O-esterificase. 3-Nitrofluoranthene and 3NF-8-ol were mutagenic in TA100, while 3NF-6-ol and 3NF-9-ol were considerably less mutagenic. 3-Nitrofluoranthene was not mutagenic in TA100NR nor in TA100-Tn5-1,8DNP1012. None of the phenolic metabolites of 3-nitrofluoranthene were mutagenic in TA100-TN5-1,8DNP1012 indicating a strong dependence for mutagenicity on the O-esterificase or the 1,8-dinitropyrene nitroreductase which is absent in this strain. These results are discussed in view of possible mechanisms for the differences in the mutagenicity of the phenolic metabolites of these two nitrated arenes.